mw&am 

J. Jpn. Bot. 

69: 408^20 (1994) 


(®8«) 

Subumbellata1C<§ 
[Bya-rgod-spos ICOt'T 

mm-% mmm mmm 

“sllj 930-01 SOjm^2630; 

920 ^'2Rrf?SfflT13-l 

Pharmacognostical Studies of the Tibetan Crude Drugs (8) 

On “Bya-rgod-spos” Derived from Subsect. Subumbellata Plants 
of Genus Delphinium 

Seiichi Yamaji a , Katsuko Komatsu a , Masayuki Mikage b and Tsuneo Namba a 

“Research Institute for Wakan-Yaku, Toyama Medical and Pharmaceutical University, 

2630 Sugitani, Toyama 930-01 JAPAN; 

‘Faculty of Pharmaceutical Sciences, Kanazawa University, 

13-1 Takaramachi, Kanazawa 920 JAPAN 

(Received on April 4, 1994) 

In the previous paper, we clarified the botanical origin of the Tibetan crude drugs “Bya-rkang” in 
the Nepalese market as the aerial parts of Delphinium caeruleum and D. kamaonense in subsect. 
Grandiflora. In the same market, a Tibetan crude drug “Bya-rgod-spos” was also circulated, and seemed 
to be derived from the plants of subsect. Subumbellata from their external features. To identify the 
botanical origin, a comparative anatomical study was carried out on the aerial parts of the four species 
and one variety of Subumbellata, i. e., D. brunonianum, D. cashmeriamum, D. nepalense, D. 
albocaeruleum, and D. candelabrum var. monanthum. As the result, the five taxa could be discriminated 
from one another by the differences of histological characteristics such as the distribution pattern of two 
kinds of rough surfaced hairs, and glandular hairs on the upper and lower petals; the degree of waviness 
of the anticlinal wall on upper epidermal cells of the leaf; the diameter of vessels in the stem, and so on. 
All the “Bya-rgod-spos” were identified to be the aerial part of D. brunonianum. 

(Continued from J. Jpn. Bot. 69: 69-83, 1994) 
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Table 1. Collection data of the materials on use 


i ) Tibetan crude drugs, “Bya-rgod-spos” obtained from market of Nepal 


Name 

Market 

Date of Purchase 

TMPW No. 

Bya-rgod-spos/ Charkopur’ 

Sama Vil., Gorkha Dist. 

Oct., 1963 

8357 

Bya-rgod-spos/ Ja-god-pos 

Kathmandu 

Sept., 1983 

4486 

Bya-rgod-spos/ Ja-go-poe 

Jharkot Vil., Mustang Dist. 

Sept., 1986 

7873 

ii ) Plant Materials 

Locality 


Collector* * 

Date 


Delphinium brunonianum Royle 
Allechaur, Near Saipal, Bajhang Dist., Nepal 

Delphinium cashmeriamum Royle 
Eastern Ridge of P. 29, Gorkha Dist., Nepal 
Purbang ~ Puphal Daha, Rukun Dist., Nepal 
Nomal to Naltal Pass, Pakistan 

Delphinium nepalense Kitam. et Tamura 
Throng Pass, Mustang Dist., Dhaulagiri Zone, Nepal 
Throng Pass, Mustang Dist., Dhaulagiri Zone, Nepal 
Around Alubari, Mustang Dist., Dhaulagiri Zone, Nepal 

Delphinium albocaeruleum Maxim. 

Xueshan Pass, Songpan, Aba, Sichuan Prov., China 

Delphinium candelabrum Ostenf. var. monanthum (Hand.-Mazz.) W. T. Wang 
Xueshan Pass, Songpan, Aba, Sichuan Prov., China 


H. Tabata et al. 1769 (KYO) 

Jul. 

1976 

T. Namba 1022010 

Oct. 

1963 

H. Tabata et al. 3684 (KYO) 

Sept. 

1976 

K. Honda s.n. (KYO) 

Sept. 

1956 

T. Namba et al. N2052 

Aug. 

1983 

T. Namba et al. N6109, N6767 

Aug. 

1986 

T. Namba et al. N7222. N7206 

Sept. 

1986 

G.-X. Ma 90001 .(CPU) 

Aug. 

1990 

G.-X.Ma 90002 (CPU) 

Aug. 

1990 


* The names of drugs are indicated in order of the transliterations and their native pronunciation. 

* * The crude drugs and plant materials are preserved in the Herbarium, Museum of Materia Medica, Research Institute 
for Wakan-Yaku, Toyama Medical and Pharmaceutical University (TMPW). Some of the specimens are loaned from 
other Herbaria and their codes are indicated in the parenthesis. KYO: Herbarium, Botany Department, Faculty of Science, 
Kyoto University. CPU: Herbarium, Department of Pharmacognosy, China Pharmaceutical University. 
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Fig. 1. Delphinium brunonianum : Secondary electron micrographs of upper petal (A, B) and hairs on adaxial side, sketches of perianth (CO. 
lower (C 2 ), and upper (C 3 ) petals. A. Yellowish rough surfaced hairs (1, 2), and Papillae (3). (bro: bracteole, hpp: papilla, ped: pe¬ 
dicel, sepl: lower sepal, sepu: upper sepal). 
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Table 2. Morphological characteristics of subsect. Subumbellata plants of genus Delphinium around Himalayan 


Regions 


Species 

Elements 

D. brunonianum 

D. cashmeriamum 

D. nepalense 

D. albocaeruleum 

D. candelabrum 

var. monanthum 

Sepal 






Color 

purple 

blue 

blue to white 

purple with white purple with white 

Spur i— Length (mm) 

L Width at base (mm) 

8-12 

13-16 

9-14 

21-22 

24-28 

6-11 

9-11 

5-8 

2-4 

3-4 

Upper petal 






Hairs on adaxial side of 

blade 

+ 

+ 

+ 


“ 

Lower petal 






Shape of blade 

ovate 

ovate 

ovate 

oblong 

oblong 





ovate 

ovate 

Shape of tip 
on blade 

bifid 

bifid 

bifid 

bifid 

bifid 

Color of tip 
on blade 

black 

black 

black 

purple 

purple 

Hairs on adaxial side 

of blade 

4- + 

+- + 

+ + 

+ 

+ 

Carpel Number 

4-6 

3-6 

3 

3 

3 

Bracteoles 






Shape 

lanceolate 

lanceolate 

lanceolate 

lanceolate 

linear to 


to ovate 


with teeth 

to ovate 

trilobedd 

Length (mm) 

7-15 

12-22 

9-12 

6-11 

4-12 

Position from 
perianth * 

bottom of 
perianth 

bottom of ^2 
perianth 

bottom of . 

• a _1/2 
perianth 

bottom of 
perianth 

1/4-1/5 


* The position of bracteoles in pedicel is indicated in the ratio of the distance from the perianth to the total length of 
the pedicel. 


-b,,o Ti t, 

SFC{iItel.26~4.00 (2.22±0.57). 
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Fig. 2. Leaves of D. brunonianum (A), D. cashmeriamum (B), D. nepalense (C), D. albocaeruleum (D), 
and D. candelabrum var. monanthum (E). 1, 2. Surface views of the adaxial (1) and abaxial (2) 
sides. 3. Diagrams of the transections. (co: collenchyma, epl: lower epidermis, epu: upper epidermis, 
f: fiber, h: hair, hg: glandular hair, pa: palisade parenchyma, ph: phloem, sto: stoma, xy: xylem). 


















Fig. 3. Stems (1, 2) and petioles (3) of D. brunonianum(A), Delphinium cashmeriamum (B), D. nepalense (C), D. albocaeruleum (D), and D. 
candelabrum var. monanthum (E). Diagrams and photographs of the transections. (ex: cortex, cu: cuticle, en: endodermis, ep: epidermis, f: 
fiber, h: hair, hoi: hollow, hy: hypodemis, p: parenchyma, ph: phloem, s: sieve tube, sc: sclerenchyma, sto: stoma, vp: pitted vessel, vs: spiral 
vessel, xy: xylem). 











Table 3. Anatomical characteristics of subsect. Subumbellata plants of genus Delphinium around Himalayan Regions I 


Elements 

Species 

D. brunonianum 

D. cashmeriamum 

D. nepalense 

D. albocaeruleum 

D. candelabrum 
var. monanthum 

UPPER PETAL 15 






Types 25 and amounts of hairs on blade and spur 







r~ Adaxial side 









Ry(+) 

Ry(+) 

Ry(-H-), Rnc(+b) 

nd. 

nd. 


r~ Margin 



G( + ) 




Spur 

Ry(+) 

Ry(+) 

Rnc( + ) 

nd. 

nd. 

Length and width of hairs 

Rnc(-H-) 

Rnc( + ) 

nd. 

nd. 

nd. 


„ . r~ Length( /urn) 

r Rytype 

257-440-676 

181-757-1590 

630-1050-1580 

nd. 

nd. 



Width ( fim) 

30- 46- 63 

23- 38- 66 

22- 40- 59 




L Glandular f Len S th ^ m > 

nd. 

nd. 

149-230- 387 

nd. 

nd. 



L - Width ( fj.m) 



24- 32- 44 



LOWER PETAL 15 






Types and amounts of hairs on blade 25 







|— Adaxial side (center): Ry type only 








~ Solitary 

-ttt- 

-Hf 

-ttf 

4+f 

-Hf 



— di-fasciculate 

-H- 

4f 

-H- 

+h 

+ 



L- tri-fasciculate 

+ 

+ 

+ 

± 

- 


— Adaxial side (except center) 

Rsy(-Hf), G(-H-) 

Rsy(-Hf),G(+) 

Rsy(-Hf), G( + ) 

Rnc( + ) 

Rnc(-ttf), G(-H-) 


— Abaxial side 

Rsy(+),G(+) 

Rsy(+),G(±) 

Rsy(-H-), G( + ) 

Rnc(4H-) 

Rnc(-H-), G(-Hf ) 


Margin 

Rsy(4f),G(+) 

Rsy(4+),G(+) 

Rsy(-H-), G( + ) 

Rnc(-H-) 

Rnc(-fh-), G(-ttt-) 

Length and width of hairs 







r,.* r Lengthen,) 

297-716-1360 

247-1000-2090 

577-1340-2080 

287-730-954 

414-959-2220 



L Width (//m) 

35- 56- 88 

22- 49- 87 

30- 56- 80 

37- 62- 97 

34- 56- 86 


- RsvorRnctvne f Lc "S th< " m) 

495-986-1710 

340-1250-2170 

398-989-2010 

263-1230-2580 

178-534-1130 



■- Width (jam) 

15- 33- 60 

22- 42- 80 

20- 41- 79 

18- 42- 66 

26- 38- 52 


L Glandular f Length (,m) 

228-503-710 

169-350- 519 

185-258-468 

nd. 

222-344-435 



L_ Width ( ii m) 

35- 69-109 

28- 56- 83 

20- 45- 64 


27- 34- 44 


Minimum, mode, and maximum values are shown in this table. 

^The values on the surface views are measured after the treatment of Javell’s solution. 

2) R: rough surfaced hair, y; yellowish, sy; slightly yellowish, nc; colorless. G: glandular hair. 
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Table 4. Anatomical characteristics of subsect. Subumbellata plants of genus Delphinium around Himalayan Regions II 


4^ 

G\ 

Species 

D. brunonianum 

D. cashmeriamum 

D. nepalense 

D. albocaeruleum 

D. candelabrum 
var. monanthum 


Number of specimens 0 

6(1) 

8(3) 

9(3) 

2(1) 

2(1) 


LEAF 







MIDRIB 







Shape of transection 
on adaxial side 

concave 

concave 

concave 

concave 

concave 


Thickness ( fim) 

363-415-476 

328-413-489 

366-468-535 

328-344-360 

282-304-316 


Maximum diameter 

16- 20- 29 

16- 20- 30 

18- 19-20 

15- 16- 19 

11- 12- 15 


of vessel (//m) 

LAMINA (except veins) 

Shape of margin 

Thickness ( fim) 

slightly recurved 
233-287-373 

slightly recurved 
163-242-344 

slightly recurved 
225-269-312 

slightly recurved 
296-331-397 

slightly recurved 
343-386-457 


Upper epidermal cell 
— Maximum length 2) (/im) 

74-112-161 

54-124-239 

70-110-208 

80-118-159 

87-127-194 

jmf 

-Width 25 ( fim) 

47- 79-117 

42- 86-162 

44- 79-147 

55- 89-136 

52- 83-119 

1 

— Radial diameter ( fim) 

20- 34- 49 

17- 24- 46 

19- 35- 54 

21- 27- 37 

23- 38- 66 


L Waviness 2j of anticlinal wall 

1.27-2.80 

1.26-4.00 

1.19-2.39 

1.27-1.82 

1.30-3.46 

sit 

(SFC value 35 ) 

(Number of cells measured) 

(1.87±0.29) 

(n =192) 

(2.22 ±0.57) 

(n =330) 

(1.46±0.17) 

(n =380) 

(1.44±0.12) 

(n =73) 

(2.36+0.44) 

(n =81) 

0r 

M 

Number of palisade layers 

Diameter of palisade parenchyma 
cell in major axis (//m) 

l-2 3) 

75-102-124 45 

50- 76-102 

1 

51- 79-114 

1-2 

71- 86-102 45 
56- 81-106 

1 

110-121-139 

1 

109-145-170 

as 

SO 

PETIOLE Diameter of endodermal cell ( gm) 

nd. 

nd. 

9-19-33 

nd. 

nd. 

Os 

>ln 

STEM 

Shape of cuticle 

smooth and 

smooth and 

smooth 

smooth and 

smooth and 

UID 

toothed partly 

toothed partly 

toothed partly 

toothed partly 


Diameter of i— tangential 

epidermal cell ( fim) ' ■ radial 

8- 16- 29 

6- 19- 40 

8- 21- 32 

8- 22- 37 

13-17- 27 


11- 19- 25 

11- 20- 30 

17- 24- 30 

18- 25- 30 

19-24- 30 


Diameter of cortical i— tangential 

parenchyma cell (ft m) radial 

21- 43- 67 

14- 37- 56 

20- 62-108 

26- 38- 49 

22-38- 50 


17- 30- 46 

8- 24- 37 

19- 43- 78 

21- 29- 36 

11-22- 29 


Radial length of xylem (A) (fim) 

71-175-230 

28-149-261 

95-127-182 

138-161-185 

53-86-109 


Radial length of phloem (B) ( fim) 

74-110-134 

33- 87-144 

65- 84-103 

60- 89-118 

49-65- 85 


Ratio of (A) to (B) 

0.97-1.59-2.42 

0.74-1.78-3.65 

1.07-1.57-2.62 

1.36-1.87-2.53 

0.93-1.32-1.76 


Maximum diameter of vessel ( gm) 

29- 32- 38 

17- 31- 45 

27- 35- 44 

42- 50- 67 

23-25- 29 


Minimum, mode, and maximum values are shown in this table. 

’-’The number of localities for the plant collections is shown in the parenthesis. 

2 - ) The values on the surface views are measured with the Image Analyze System after the treartment of Javell’s solution. 

3 ^SFC = Perimeter 2 / (4 n Xarea); mean ± S. D. is indicated in the parenthesis. 

^ The values are measured on the outermost palisade parenchyma. Each value in single and two to three layers of palisade parenchyma is indicated in the upper 
and lower rows, respectively. 

-ft 

a 

Os 

-m 

K> 

in 
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Wf-4 No. 4486 (4-0 MAfC «k *) & < 

D. brunonianum K Ltz. fife © 2 ^ {;£ ^ © tit 



Fig. 4. Tibetan crude drugs, “Bya-rgod-spos” in markets of Nepal. These crude drugs 
were purchased from Sama (A: No. 8357), Jharkot (B: No. 7873), and Kathmandu 
(C: No. 4486), respectively. All the botanical origins were identified to be D. 
brunonianum. 
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6 ^ 12 H 


^0® {c $ 5 1 '‘X 2 lEHflSIS © c? ■( t&|il$sl7)%lii!?b ti, 

SFCM 

^ ft € n 1.24~2.23 (1.66 ± 0.23) ( g 14 No. 
7873 =80) : 4-B ) , 1.49~3.05 (2.09 ± 

0.36) ('MU No. 8357: 4-A (MUWin =55) ) Tr 
fo 'S tl £'©P*3£>, D. brunonianum 
t IrJaE* L 7c. 

1. c^SSdI^ b -f ^ "J h, Z'-t-slslCfrlj- X 

If -lti i~ £> 1 1 t x. y y 0 M Elatopsis gp Sub- 
umbellata ^MW^i 4§ 1 §£fl (i, _LT © 5^ 

*stt3^©j®& ^ft^'ft©^©M£, MR&ft 

ftfM, £±®^l£ffflJj&©A^ 

$ £H#JM© sfc{ jt, $ < >i*»©MJgii 

2£ffiKfcttSg3iF ( 3&©W&, 

$i*A[S]©M£ iSPS|5©®C^|6l©^$ tcojt, 

MWt'KX to o 7c. 

2. y I'M 

tyj] TBya-rgod-sposJ ©S^^t^ft L 7c fj^, AA 
L 7c 3 ^ (£ © i* tl b D. brunonianum ©Tfclft©:® 
±g|5 (C ® K tl o 7c (Table 1) . 

3. D. nepalense ©If(gE®C (Kitamura 1954) K 

t7c|H]S 

(Munz 

1967). —A, *^°-^'£^^L7c30|£f££(±© 


6 A 

PS©®*©«<^<h4£Tfc, 

bti7c. 7c7c L, < itab 7c 

{9 0~|^10A©$M"eg£ft; Lt l'7c. 4 7c, 
Holotype (S. Nakao 675, KYO) © #*' < JA ©A® £ 
ffiSL7c<h £6 3 5>ft7c. C©ck 

is 

£ i^blES{c^b7j:^o 7c 

ft£. Lfr L Holotype < ©HAT'tBIS 

Lfc^S"P^5Ct?:%i5i, §g^(i^<jT*fc 
§&J6 k>ft -6 £ 1JQ A tz Jj& «k O; Del¬ 

phinium nepalense Kitam. et Tamura. Addenda: 
Sepala extus glanduloso-puberula. 

4. D. candelabrum var. monanthum Jk. Tl D. albo- 
caeruleum (= D. albocaeruleum var. pumilum 
Huth) 111 ^ "j h fBya-rkang (= Ti-mu-sa)J 

©H®^|T?*5<h$tlT^5 (WJlrSII^Mtil 

1972, ®^A^H 1978) a*. ilftSTJCCn 
b©MjKlE^A &ll^teA^LT©7j:i\ £ft 

b©s«f-^7 hm^btfsr, 

<5. 

5. fBya-rgod-sposJ (£ fShel-gong shel-phrengj 

( 1727 ) ©®(c r$g©iimj^t£j £!E$n, 

Tm-Dzes-mtsar mig-rgyanj (19jbjE) ©0 (Fig. 5 

_ B) Tf' JcTfe A -5 tl~C © •?> il £ 



Fig. 5. The figures of “Bya-rgod-spos” in the Tibetan Medical Literature. A. From the 
Than-ga in “Sibu yidian xilie guatu quanji (17th century (Rivised in 1986).” B. 
From “mDzes-mtsar mig-rgyan (19th century).” 
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frb, mttmRzmx-ZMih&KBtki-zmVa-e 

(tpm m (=te) a* 

(H(i) UAL J (Shel-gong shel-phreng 
1727) £ IBS ft, ^JC^ftftAAlDi®©&£ft© 
gl (Fig. 5) £$N-T#/L&£, ^^©lEnnfi 
Sub-umbellata iSitp®^ ^ ffl i ,S 

ftft£. #*7 «SS#B©«k *2T'& 

&.J £ l' 1 9 b, iEnp t L T Gift!! 

§ £ $ tl& D. brunonianum £ fz 
(i D. glaciale Hook. f. et Thoms. (Munz 1967) A' 
#Abft3. fBya-rg 

od-sposj Lt# A A, HIS A EfebfcA 

6 . ^ttxyy^JI Elatopsis WW.$} fi, ^IH 

TiiA^'y Ym&MftKMkt LT^ffl$ft£fR 

brunonianum AAF||rc©#^A / (5£:fc>ft-S (Nadkarni 
1954) £A, '>7^f 

A©AfflAbftTl>3 (Chopraet al. 1965). £ 
fz, mm Brevicalcarata 3£ff5 0 Z). vestitum Wall. 
hi.it ^ V K ® -> A 7 T?^©i§;|j£ (Chopra et all. 
1965) tfstl6. £©A 9 

hJ£W0*fcBW*^lbti 
LT©^J#jiiA^'-y bg 
^g©k©7:'&££A;t3. 

«F^A£>Ai9, hhlx^^«-^T^ti7cMlB 

HcS. ^o-sp^iRi^T^n^iaii^Bawji 
^iHSKSsw-rs. 

[OUttHil : 58041031, 1&& 

59043028) Rtf (|Hj61041032, 62043029)] 
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«6^12J3 


v d y y k • • v> Aa k (Hf), v* a ;i/ y A, KrcR jg. 

- («), aoj if, /j^wis mm 1991. 

tynOi/gfi. p. 173. 

2 AA (£HS) 1979. H27#. pp. 326 

-464. gtm 

(M) 1971. BJa^fflcjnW. p. 131. a^AS 

HjlStt, 2 m. 

OiS§M-, mM^, M'&tMffl 1994. 

f^7l (!f§ 7 $g) * * k X 


>7 71 Grandiflora {2 EtlA2 l> f Bye- 

rKang (vA#y)J (Co^T. 
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